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1 
is invention relates to circuit breks and 
more particulrly to automatically operble cir- 
cit interrupters of the recloser yPe WhiCh 
ow treqaently designated y the erm "off cir- 
cui restorers." 
More speclflcally my invenon ls an 
ment on the devioe diSClOSed in Paten 2;069;082 
Walle issued January 26, IY37 ad ssigned to 
assignee fo whom this applicai  àsslgned. 
The inerpter discIosed nd Claied 
above paçent to Walle is capáble o tïmeïdèlayed 
reclosing opêrati0nS only, whflê my invention 
provIdes conplete coordinatio amog assocled 
recIosers o fes pr'ovded  a sCti0fialized 
stribUion sysen d aff0rds 0t tnedelayed 
and sántïatly insgntàne0Us openg opèr- 
tïo s Wëll s ime-delayed eloing 
Ac0dgly it îs n objct o£ tuf iYèfi o 
provide an automaticálly- peáble reClsig cri'- 
cç erupte hàvlng împroed peratg càr- 20 
acterïstis nerei pròvisîon is mde 
delsyed ópeîg and tîe-elayèd ec]ogig 
aoE shuld te fult  coditi0n, bê 
In àte. 
otm, objct of tuf vêti iS 
of an operating mechism for aomàtïcIiy 
operablê reclong circuït- inteTrpërs hèfem 
pedet'erminèd n,bèr of tSe-del«yed 6peïg 
ad reclsg ópèratis a2e utilizê' o cgê e 
mecîsm auemaicaIIy t Io'ck it 
h open ccùi positoH shId the  Codi- 
Sill noter objCt î y ïnYenti6 fs to .PEO - 
v[dWaH operafiHg: Hecha for 
opgb! rëclsig c]rciV iHerpteg 
mmbev is cased ço rtçë i 2ëgpog to i]ë- 
delaed openg and elcs pergflHs ad 
evefter t .c6 te mehgsm atmticgïiy 
fo loc lB ,contacts in te opèn eîit 
weve à ersisteV fgl ccs o e ie: 40 
tïon Will ecome ppaTen  S thë î01ibwig' 
Scrïptin- proceeds and thê îëaures of novelty 
whïck carcterme my ivsnios. H e p-oinéd 
oç wh particgrity i the" äi aèxed fo 
aff f6rng « puté of tis specificati0. 
For g- better understandig of my inVentiOn, 
reference may be hud o hé accompyig drw- 
gs in which Eg. 1 is an eiêVàtiDnaÏ W par- 
tiaily i' sectiòn of a reclser' emdylng my 50 
inyentin.; Fig. 2 is ' niargd Vièw o the îm- 
ïiig:mecaniSm emodyig tuf invein 
he"respëcise  pa-rts ccPF e pgtibng, 
ey assume w,en  te- erp  cnta:és  re 
elsed  when- nrm ea2ren [s, flw$g t6ugh 
e iner»upter; Fige 3 is: a view sirotieZ 6, E. 2 
Wherein: e posftem of tê, pas  re  sGwn 
daï'ing the first reclosin operaion follwiHg 
isttae . opening:operàtien; Fig. 4 is a yiêw 
simili- fo Egs. 2 and 3 weëin he? par  are 
sho:in e poige Weh t gcéUpF  d.îng 
.  .. ve flgr t FI, 2 th 4 

2 
the mechn]sm in the i00ked-open pusitio'n; and 
lig. 6 iS a view partally in SeoEion oT the 
end of the movablë Ctact rad and DftS 
ciatèd thereWith. 
With reference to g. 1 the tërrpte 
Pr0vided With  pairof tèrmtnai  ad . Tef- 
mfnal  is mounted on nd sUpp0fted F the 
metailic dome'd cOYer  Which In n is 
to the porclain h0ng  in any taiè 
-er such as by the bol 5 gh adapët 
6 and T. ing ]  secured o the 
bY ny-itáble mens sch ás b thé 
8. A seating washer 9 iS dispoSC ;ee e 
aacent surfae oï thè dptè ng' 
Upper end of the porcelin h0Si« .& A giig 
Nasher -is dispesed betwee thë adaCn 
faces of the aduper rings : and ?. ei$ê- 
i'uper is provided Wth u methC 
Dd   dioséd bou the oEez srfe of te 
Dorcelain housgg. 8uiable me'as, 
are secured te the bad  i f n e 
ntërrptër. t hve gho thê félaiYèïF '6ft 
ggske, f2 spGSèd betweën thë cïampïh d 
I nd thê p:0tce h0sg 4 £0 gCur$ a 
snug sèaing join therebêtëên. 
The line terminal  s proded $ït 
condu'oeg fiangd pOrti6' !S. ë fiu [4 is 
pro?îdêd to h61d thWfige  S gains të 
eteêa the finge, i of thê tët-ii 2: gd te 
0ènig. in te ott'om of the ho$ 
sported BF a pl:lity e: bol gac 
er. The-b'oi  ï sappor-t të p.aêg 
vic, re held in' spcëff regti6 'bF the 
s]eeVes 20 VSiCh sarOff thé bl:g f?. Ee 
pla 19 is spaced a suitable distangè fom: e 
ing structure d%c:osêd î he' U.. g:: .Pänt 
saeaSiëe s 5is appiïcton -. 
he imï& mëchanism  is m'ouçêd 
frime compisi páë«d lates oë of whi:ch 
i«di:ted by 22' Vhic fil :,n- fs" prided h 
Ing or by a other suitable mëà.  o-eY- 
:a- r' sesm coi: - . spe bëëè- the 
l:ës i  a: I-ç, ,«:e ca  , 
é:«g me:s £: « e eOfl sDO. T' 
6o :,it, 1  g. sp»ore: inS:àgç 
' 'boltS: 2S: d:  screWed: in: iltin6 us 
one of which is indica%ed: b $:f,. : i:: 
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sion Dort 3§ permits the escape of interruptlng 
pressure fluid from within the arcing chamber 
into the surrounding chamber formed within the 
housing 4, in which off is contained up to the 
approximate level indicated in Fig. I. 
Also as in the aïoresaid Lincks et al. Datent, a 
somewhat resilient connection between the flxed 
arcing contact 36 and the flanged portion 13 of 
the terminal stud 2 is afforded by the J-shaped 
member 34 which is pressed into abutting en- 
gagement with the terminal flange 13 by the 
small compressional spring '7 which insures good 
contact between the arcing contact 36 and the 
terminal 2. The adjusting nut 38 which is held 
in position by the lock nut 39 serres fo hold the 
member 34 in place. A suitable washer such as 
the cup-shaped member 4D may be provided to 
absorb the shock when the contacts close. 
Cooperating with the flxed interrupting con- 
tact 36 there is shown a movable contact 
which is secured to the contact rod 42. The con- 
tact rod 42 is disposed within an armature 
constructed of magnetic material such as iron. 
Armature 4S is guided by the sleeve Gg and the 
aforementioned bushing 26. Secured te the 
upper end of the armature 4S so as to constitute 
a light-weight extension thereof 
constructed of non-magnetic material such as 
brass. Disposed about the contact rod 42 and 
Inside the sleeve 44 is a compressional spring 
which engages ai ifs lower end the upper end oï 
the armature 4S. The upper end of the spring 
4§ engages the terminal block 46 which is 
threadedly secured to the contact rod 42 at its 
upper end as can best be seen in Fig. 6. Ac- 
cordingly, the spring 4§ provides a resilient cou- 
pling and lost-motion means between the con- 
tact and its actuating armature. 
The complete circuit through the interrupter 
is hot shown in the drawings and hence will be 
described in detail. As will be seen ïrom Fig. 
the terminal block 46 is provided with a terminal 
screw 47 fo which is connected a flexible con- 
ductor 48. Flexible conductor 43 is connected 
fo one end of the coil 24 while the other end oï 
the coil 24 is connected to the terminal . The 
circuit through the interrupter comprises the 
terminal 2, the member 34, the flxed contact 36, 
the movable contact 4, the contact rod 42, ter- 
minal block 46, flexible lead 48, operating coil 24, 
and through a conductor, hot shown, fo the 
terminal . 
Thus it will seen that the operating coil 24 is 
 in series with the line circuit and hence carries 
the load current. Should the current through 
the interrupter be in excess of a predetermined 
amount, the armature 
gerber with the sleeve 44. The terminal block 
46 remains stationary with the contact 4! for the 
latter remains in engagement with the fixed 
contact 36 for a predetermined rime after the 
initiation of the upward movement of armature 
43 as will be more fully understood as the de- 
scription proceeds. 
Comparing Fig. 1 with Fig. 6 if will be observed 
that the terminal block 46-constitutes a trans- 
verse crosshead atep the contact rod 42, the ends 
of which receive a pair of lis 6 and which 
overhang beyond the armature tube 4. Hence 
for permitting telescoping relative movement be- 
tween contact rod 42 and the armature 43, a 
pair of vertical slots 44a are provided in the upper 
end of the armature tube 44 within which slots 
the block or crosshead 45 may slide whenever 
telescoping movement occurs. 

4 
For the purlose of latching the contact 41 in 
the downward or closed position, the latching 
member 8 which is pivotally mounted ai the 
flxed pivot 61 to the supporting plate 22 engages 
5 the restraining pin 2 mounted across the ïorked 
arms 63. Arms 3 are pivotally mounted fo the 
plate 22 by a flxed pin 4 and are pivotally con- 
nected at their ïree ends by the pins  fo the 
pair of vertical links G. Links 6 are pivotally 
10 connected by the pins §7 fo the terminal block 
46, as best shown in Fig. 6. Thus with latch 
occupying the position shown in Figs. 1, 2 and 4, 
the contact rod 42 is effectively latehed in the 
clown or closed position. The curved surface of 
15 the latch 66 which, as shown in Figs. 1, 2 and 4 
ls in engagement with the pin 62, is eccentric 
with respect fo the pivot pin BI to provide for 
contact wear. As wear takes place, the contact 
rod's closed position is slightly lower and the 
0 latch 6} wedgingly assumes a lower or deeper 
 engagement with respect fo pin 62. 
For unlatehing the closed contact 41 only in 
the event that a predetermined overcurrent flows 
through the series coil 24, i. e. only when the 
25 armature 43 bas lifted substantially a full stroke, 
I couple the contact lateh §6 fo the armature 
sleeve extension 44 by means of the slotted link 
61. The upPer end oï this link is connected by 
pivot pin 62 through the lug or bracket 66 which 
S0 is affixed fo the upper end of armature sleeve 44, 
while the slot S in link ! rides about a pin 
overhung from the lateh 6. Accordingly, the 
armature must move upwardly somewhat more 
than the length of the slot 6S belote the contact 
35 unlatches, ai which point the now compressed 
spring  will cause the crosshead 46 and its de- 
pending contact structure to move upward to 
circuit-open position. 
For the purpose of manually lifting the arma- 
40 ture for operating the above contact opening 
mechanism, I provide a connecting link 6 which 
is pivoted af ifs lower end by pin 62 to the lug 6{} 
and which is pivotally connected by ifs upper pin 
 fo the internal arm 87 of an offset bell crank. 
The external arm 6 of the offset bell crank, 
5 which projects from a pocket provided in the 
cover 3, is rigidly coupled to the infernal arm 
by means of their common keyed shaft 68 which 
is suitably journalled in the cover S. The outer 
end of the external arm 9 is provided with an 
opening 76 through which a hooked stick may be 
inserted and moved downwardly for the purpose 
of elevating the left hand end of the arm 
thereby fo open the contacts as already indicated. 
In order to lock the contacts in the open posi- 
tion upon completion of a manual opening move- 
ment, I provide an external lateh 71 which 
pivoted fo a projecting hood portion of the cover 
 by a fulcrum pin 72 and which is frictionally 
held in a particular position by the action of 
compression spring 73 as disclosed more fully 
in the above-mentioned Lincks et al. patent. 
The lateh 7! is constructed with a latching sur- 
face 74 toward ifs upper end. Mounted on the 
manual crank arm 69 is a Projecting stud 
which catches under the latching surface 
of the latch 71 when the external arm 9 is moved 
downwardly fo open contact position. In order 
fo release the lateh, if is only necessary fo push 
upwardly on the surface 16 of the latching ruera- 
ber 71 fo cause the surface 74 fo disengage the 
stud 7 and thereby to permit counterclockwise 
movement of the bell crank which in turn per- 
mits the link 86, the sleeve 44, and the arma- 
ture 43 to move downwardly together with the 
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contact rod, 2 and the contact | to the con- 
tact,closed position. 
If will be understood that my invention could 
be. adapted to pm;form, within limits, a relat2ey 
w-ide .range .of opening and. closing operations 
wherein certain of these operations v, ould be 
time-delayed and wherein certain others would 
be-made to..occur almost: instantly. :For per- 
sistent, faults, .the particular embodiment of 
my lnv2ntion shown in iigs. 1 to 5 is adapted 
to perform a first instantaneous, opening opera- 
tion followed by apredeter, minednumber of time- 
delayed opening operations, while, ai .thé. saine 
time, retaining the capability of periorming a 
time-delayed closing opération follow, ing .each 
opening operation as in the aforementioned 
Walle patent irrespective of whether the. open. ing be. instantaneous, or time.delayed. More 
specifically, the .about-to-be-described timing 
mechanism of my inention provides, for, in the 
eent of a sustained fault circuit above a prer 
determined current magnitude, the following op- 
erating sequence or cycle: (a.). a substantially 
instantaneous opening; (b) a time-delayed re- 
closure; (c.) a time-delayed opening; (d) a sec- 
ond time-delayed reclosure; () a second time- 
delayed openflng; () and final lock-ut, in the 
open position. 
-The above identified sequence of operations 
is governed .by the timing mechanism generally 
indicated by the numeral 0. In. this device 20 
 Of. my invention, I employ a time-delaying ele- 
ment, preferably of the mechanical escapement 
£Fpe, whch is driven for an intermittent period 
during each reclosing movement as in the afore- 
mentioned Walle patent;, and furthermore, I 
drive this same time-delaying element for an 
intermittent period, and selectively, in accord- 
.ance with certain predetermined opening opéra- 
-tions. In addition, I cause a lock-out producing 
member fo be advanced through a predetermined 
increment whenever a delayed reclosing or 
layed opening .operation is effected by the re- 
tarding action of the said time-delaying element 
-so that ultimately, at the termination of the 
predetermined reclosing cycle, the total dis- 
placement .of said lock-out member has condi- 
tioned the device for preventing a further re- 
c!osure of the interrupter contacts. 
For the purpose of governing the opening 
characteristics of the device 80, there is provided 
a pivoted carrier member 8! which is supported 
near its mid-point for rotation about the shaft 
82 which is journally mounted in the fran]e 
comprising at least one side plate 2. Carried 
by the left hand end of the member $ is what 
conveniently may be identified as the "openhug" 
gear 8 which at all times is in mesh with the 
teeth of the gear  which is secured to and 
rotatable with the shaft 82. A tension spring 
8 blases the carrier member 8 for rotation in 
the clockwise direction about the shaft 82. The 
carrier  is prevented from rotating clockwise 
when the mechanism is in the position shown 
in Figs. 1 and 2 by the crank pin 9@ which 
overhangs the rear surface of the gear vheel ]. 
Gear wheel 8], which is the lock-out producing 
member of my device, is mounted for rotation 
-about the shaft 88 and is biased for rotation in 
the counterclockwise direction about the shaft 
8 by its spiral resetting spring 89 one end of 
which is fixed to the near side of the supporting 
frame. A crank pin 86 also overhangs .from the 
front surface of gear wheel 8] for.the lock-out 
purPose.which.will becomeapparent hereinafter. 
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The carrier member 8{ cannot, rotate caurt.e_r» 
clockwise from its normal position as shown in 
Figs. 1 and 2 because of the fixed pin. ]l which 
acts as a stop. 
5 The rack 9, which constitutes a clutch memr 
ber whereby intermittent, coupling betwen, th.e 
contact structure and the rimer mechanism $@. is 
accomplished, is secured to- the armature, slee.ve 
 and hence is movable therevith.. The: pin 
10 , which is secured to the plate 22, acts:.as, a 
guide for sleeve-  and is positioned as sho_wn 
ïor countering the lateral thrust component, to 
be applied to the rack. With reference, to Figs. 
1 and 2, it will be seen that the rack 9 is. free 
15 to more without engaging the teeth of the open 
ing gear .83. Thus, a first, opening operation 
is made sub.tantially instantaneously .snce 
the opening gear 83 is maintained, by. 
carrier  out of engagement with the. rack 
20 9 due to the interference of the crank ping0; 
hence no movement whatever of the rimer de, 
vice {} is produced coincident with this initial 
opening stroke of the armature 
For the purpose of accomplishing timedelayed 
.2 closing operations, I pçovide what may..be c.on- 
veniently termed the "closing" gear  which is 
journalled at ,3 into its carrier .member in the 
form of an arm 4 which in turn is pivo£edabout 
the fixed shaft . Arm 9 is biased against the 
O fixed stop  by the tension spring 9] but is fre.e 
to more a limited amount in the clockwisa direc, tion about the shaft . until the arm  encourt- 
tors its other stop 8. A gear 9 is rotatable 
about the shaft 9 in response to rotation of the 
 closing gear 92 for gears  and 99 are in mesh 
af all rimes. The gear  is secured te the gear 
9 and hence rotates therewith about the shaft 
5. Mounted on the shaft   and meshing with 
gear 9 is a pinion 2 which is secured to the 
(.40 rimer ratchet wheel {,. An oscillatory verge 
membeï {4 constitutes a common watch escape- 
ment with the ratchet xheel  to produce a 
retarded or time-delayed rotation theeof, in a 
manner well known in the art. Thus, the closing 
45 gear 92 is always cormected fo the rimer ratchet 
 thrugh the above gear train. For inter- 
meshing the ope,ing gear 85 fo the saine timer 
ratchet 3, I have mounted for rotation about 
the sha.ft l  a large gear   which meshes with 
50 the rimer pinion 2. ecured to he gear 
and rotatable therewith is a pinion  .which 
.engages the teeth of the gear  which in.turr 
is secured to and rotatable with the shaft  
which, as pointed out above,.is journally mounted 
55 on the upporing plate 22. Because the pinion 
]9, as welI as the gears 8 and ç8 are all secured 
to their common shaf 2, al1 these members fo- 
tare as a unit. 
From the above explanation it wfll .now-be 
60 appreciated that whenever the closing gear ,. or 
the opening gear 8, is caused o rota.te, as. bY 
meshing engagement with the rack 9 , thon such 
rotational movement will be subject to the retar- 
dation of the-escapemenç device or.verge: .. d.u.e 
65 to the complote and positive intemeshing of the 
above-described trains of gears. Futherm0re 
and for the same reason, it will be unceso.d 
that any rotation of either the closing .oï .the 
opening gear will produce a:cerresponding 
70 tional increment of the lock-out gear ], each 
increment being in the same clockwise rotational 
direction. 
Ven a cure-ont through the _interrupter _.ex- 
ceeds a predeterrnined value, the coil '4 will be 
75 energized suïciently.to elevate.the .armature 
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the sleeve44, the supportingmember GO the links 
G I and  (accompanied by clockwise rotational 
movement of the bell crank comprising arms 
ad 69) as well as the gear rack 9J. The gear 
rack 91 moves freely past the opening gear 83 5 
since from Figs. 1 and 2 if will be evident that 
this gear is out of the path of motion of the rack 
91. However, the closing gear 92 does lie in the 
path of the rack, although, when the rack 
strikes the closing gear 92, ifs carrier arm 94 is 
rotated in the clockwise direction about the fixed 
shaft 95 through a relatively small angle limited 
by the stop 98 so that the gear 92 is in effect 
merely brushed aside by the rack 9 until the 
rack 91 and parts associated therewith will bave 15 
reached the upper iimit of travel, i. e. wher the 
armature 43 strikes its guide bushing 5. Coin- 
cident with downward movement from this ex- 
treme upper position, the rack 9 will termesh 
with the closing gear 92 due fo the resetting 20 
action of tension spring 9 and the thrust rela- 
tionship which is now established between the 
carrier arm 94 and the rack 91 so that the lattez" 
now is connected in driving engagement with the 
timer mechanism 9. 25 
Because of the resilient drive afforded by the 
spring 45 between the armature 43 and the con- 
tact structure through the crosshead , it will 
be perceived that contact 4 will be lifted from 
contact 3 as soon as it is unlatched which 30 
unlatching occurs toward the end of the arma- 
ture upward travel as will now be explained in 
detail. As the amnature , the sieeve 44, the 
supporting member  and the link 6t more up- 
wardly, the pin  on the latch  rides in the 
slot 3 so that, when it is picked up by the lower 
end of the slot 6, the latch  is rotated in the 
counterclockwise direction about ifs pivot 
This action moves the latch  out of engagement 
with the pin 52 and permits the arm 3 to rotate 40 
counterclockwise about its pivot . thereby per- 
mitting the links 5, the crosshead 4, the contact 
rod 42 and the contact 4 to more together rap- 
idly upward thereby to part the contacts $ and 
4 for drawing and exinguishing an arc there- 4 
between. The off blast generated vAthin the arc- 
ing chamber 2 is expelled through the port 
in the pressure confining casing 
After the rack 9 bas enmeshed the closing 
gear 92 as explained above, the armatm-e 43 and 50 
contact parts associated therewith more down- 
wardly in unison under the reclosing force of 
gravity. Because the rack 91 now is in driving 
engagement with the closing gear 92, this gear 
will be rotated in the counterclockwise direction 
which causes the gear 99 and the gear 100 fo 
rotate clockwise. This action through the rimer 
pinion 10 causes the gear 10 and pinion 
to rotate clockwise which in turn causes the 
united gears I{}$, 8 and pinion 9 fo rotate 60 
c0unterclockwise. This train of action causes 
the gear wheel 8 fo rotate clockwise against 
the bias of its resetting spring 89 resulting in a 
predetermined increment of advance of the pin 
90 in the clockwise direction. Accordingly the 
pin 90 wfll ride out from under the lower right 
hand end of the carrier member 81 so that the 
spring 8 is effective fo rotate the carrier 
from the position shown in Fig. 2 to the limiting 
position shown in Fig. 3 thereby placing the 
òpening gear 85 in the path ofthe now slowly 
descending rack 91. As the rack 9 disengages 
the closing gear 92, the rack and parts asso- 
ciated therewith are free to drop without further 
efféctive tmpediment, beclse the oPening gear 
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is merely brushed aside by the rack 91 during this 
reclosing operation in a similarmanner as de- 
scribed or the closing gear 92 in the opening 
operation and no significant time-delay is at- 
tributable fo this incidental non-meshing action. 
While the first portion of the above-described 
reclosing downward movement is taking place, 
i. e. while closing gear 92 and rack 91 are in 
mesh, the ratchet wheel |93 introduces a time- 
delaying action since the ratchet wheel is se- 
cured fo and rotatable with the rimer pinion 
192 and is retarded by the oscillatory action of 
the verge member 104. 
After the mechanism bas opened substantially 
instantaneously and reclosed with time-delay as 
described, the carrier 81 will occupy the above- 
mentioned interfering position so that, if the 
fault persists, a second opening operation wtll 
occm" which, unlike the first, wfll be attended 
by the rack 91 meshing with the opening gear 
83 during the armature's upward travel as shown 
in Fig. 4 so that the lock-out gear wheel 8 is 
rotated a further increment in the clockwise 
direction by the action of piuion and gear 9 
and 84 which are interposed between the opening 
gear 83 and the gear wheel 8 as explained above. 
This opening movement is accompanied by time- 
delay due fo the action of the oscillatory verge 
member | 94 as in the time-delay reclosing more- 
ment. When the rack 91 moves out of mesh 
from the opening gear 83, the rack and mech- 
anism associated therewith become free to more 
upwardly without further significant impedi- 
ment, since the rack will now proceed to brush 
the closing gear 92 fo the right without effect 
as previously explained. 
Af this point, if will be understood that, dur- 
ing the period the rimer mechanism 80 bas 
been coupled by the opening gear 83 through 
the rack 9| fo the armature structure, the lat- 
ter bas hot lifted sufficiently high for unlatch- 
ing the closed contacts. Thus they bave been 
maintained closed following the first reclosure 
,ïor a predetermined time-delay, so that here an 
opportunity is provided for the fault circuit fo 
burn itself clear. It wfll also be appreciated 
that the gear ratios of the train between the 
timer ratchet 193 and the opening or closing 
gears respectively may be chosèn so that ap- 
propriate time-delays are produced for either 
the delayed opening or closing operations. For 
example, in the embodiment shown, I provide 
for much greater resistance during opening than 
closing, in view of the higher opening forces 
encountered, by gearing for a greater number 
of oscillations of the control verge member 104 
in the case of the delayed opening compared to 
the delayed closing operation. 
When the rack has reached the uppermost 
position, the contacts will have separated and 
the closing gear 92 will intercept and engage 
the rack 91 as if descends as previously explained 
so that a second reclosing operation wfll be 
accomplished with time-delay which will result 
in a further increment of rotation of the gear 
 which further advances the crank pins 8 
and 90 projecting therefrom. 
If a ault persists it will be understood that a 
predetermined number of above-described time- 
delayed opening and reclosing operations will 
continue in rapid intermittent sequence, each 
one of which will produce a further increment 
of advance fo the lock-out gear 8]. This gear's 
intermittent clockwise rotation wfll proceed wlth 
negligible bck-tracking from return spring  



for the reason that practlcally no rime elapses 
between the reclosure of the contacts and the 
reenergization by the faulç current of the cofl 
24; accordingly, the total angular displacement 
of the lock-out gear 87 is substantially the sum 
of atl the intermittent closing and opening angu- 
lar increments produced during the whole pre- 
determined reclosing cycle, assuming oï course, 
that. a permanent ïault is involved. If further 
will- be appreciated that the gear reduction be- 
tween the lock-out gear 87 and the opening or 
closing gears maY be chosen ïor producing pre- 
dtermined angular increments oï advance ïor 
the delayed closing or opening operations re- 
spectively. In my chosen embodiment depicted 
in th drawings, I have shown an arrangement 
in. which Lh closing increment ,for the gear 87 
is small compared fo the larger opening lucre- 
ment. 
From the above explanation it will be dis- 
cerned that I may terïninate the reclosing cycle 
after a predetermined number of reclosures by 
applying means ïor arresting the angular ad- 
varice oï the gear 87, ïor in so doing the whole 
gear train oï the rimer mechanism 80, including 
the closing and opening gears, is prevented ïrom 
further rotation. Moreover, it will be understood 
that stoppage oï the gear 87 during a reclosing 
cycle will result in locking the recloser either 
in the contact open position on the one hand 
or in contact closed position on the other, de- 
pending on whether such stoppage occurs while 
the gear 87 is a.dvancing through a closing in- 
crement as in Figs. 3 or 5, or through an open- 
ing increment as in Fig. 4. In other words, stop- 
ping. the gear 87 will stall the contacts either in 
th open position, i. e. when the rack 9 is in 
mesh (or about to enmesh) with the closing gear 
92; or, on the other hand, it will stall tie con- 
tacts in the closed position, i. e. when the rack 9| 
is in mesh (or about to enmesh) the opening gear 
8. Accordingly, I may provide suitable stop 
means in the path oï the lock-out gear's crank 
pin 86 for terminating the reclosing cycle aïter 
a predetermined number oï reclosing operations. 
I can predetermine the position oï the stop so 
that it is effective ïor establishing a final lock- 
out position ïor the contacts on the one hand as 
in the aïoresaid Walle patent; or, on the other 
hand, I may choose to position the stop in an- 
other locationso, tha the contacts finally become 
locked closed, as n the aïoresaid Lincks et al. 
patent. 
I provide such a stop in the ïorm oï the pin 
!   which is shown in the slot | I  oï a ïragment 
!2 of the mechanism supporting ïrame. Ob- 
viously I may afiïx this stop in any location with- 
in the slot ïor predetermined interïerence with 
the closing gear's crank pin 86 ïor terminating 
the reclosing cycle with either a lock-open or 
lock-closed final position for the contacts. Fur- 
thermore, if will be apparent that  a converse.on 
rom the lock-closed to the lock-open setting (or 
vice versa) is effected merely by unfastening the 
stop pin !  8 from one position and installing if 
in an alternative blocking position. 
Because if is more common fo arrange off cir- 
cuit restorers for terminating their reclosing 
cycle with the contacts leït open, I have ar- 
ranged the final stop means in the chosen em- 
bodiment as depiCted in the drawings so as fo 
insure contact lock-out, that is, with the rack 
9 hanging on the stalled closing gear 92 as in 
Fig. 5, irrespective of whether or hot the lock- 
out. gear 87. is arrested during a closing lucre- 
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ment, or perhaps inadvertently, during an open- 
ing lncrement. To this end, I arrange the. stop 
pin !![} so that it will block the crank pin  
from further rotation after the gear bas rotated 
5 one complete revolution, in other words, just 
when the gears oï the crank pin 9 bas advanced 
fo its original position as seen in Fig. 2 so that 
if again cants the carrier member  with 
opening gear [ clear of the rack  as depicted 
10 in Fig. 5. Accordingly with this arrangement, 
if it should happen that the pin  ] stops mo- 
tion o,f the gear train by blocking the crank pin 
$ ai any rime other than when the gear 9 and 
the closing gear 2 are enmeshed, the energized 
15 coil 2 would instantly raise the armature and 
contact structure te the lock-out position shown 
in.Fig. 5,for the reason that the opening gear 85 
bas been rendered non-interfering by the pin 
In this arrangement I provide for a full 360 
2O gree rotation of the lock-out gear 87, as illus- 
trated during the cycle of Figs. 2 through 5, by 
supporting the stop pin  ! slidingly, rather than 
fixedly, within the slot  . Consecluently, in 
the normal or reset contact closed position of 
25 Figs. 1 and 2, if will be noted that the lock-out 
gear's resetting spring 8 has caused crank pin 
8 to move the stop pin  to the right hand 
end oï slot    ; while, at the completion of the 
recl_osing cycle as depicted in Fig. 5, the pin  
3O habeen moved over by crank pin $ fo the other 
end oï the slot in which it assumes its locked.- 
open stop position. By comparing Figs. 2 and 5, 
it will be evident that this lost-motion stop de- 
vice constituted by the pin !} in the slot 
5 provides ïor the ïull 360 degree rotation oï the 
crank pin 9[} whereby the reclosing cycle both 
commences and terminates with the opening 
gear 8 held in non-meshing position. For the 
above described arrangement, it will be under- 
40 stood that I bave selected gear ratios which will 
give appropriate closing and opening increments 
so that the predetermined number of reclosures 
will bave been effected when the lock-out gear 
87 bas rotated through one complete revolution. 
45 In ifs broader aspects, it will be perceived that 
the above-described rimer mechanism 8 of my 
invention may be regarded as comprising a pair 
of delay producing pawls; one of which is a 
closing pawl constituted by the gear e2 and ifs 
50 carrier arm 9, and the other an opening pawl 
constituted by the gear 8 and ifs carrier ruera- 
ber , with means provided ïor rendering the 
opening pawl inoperatîve af appropriate rimes 
during the reclosing cyc!e. 
55 The indicator tabs marked "closed" and "open" 
in Fîg. 1 are disposed opposite the right hand 
end oï the external crank arm 69 and hence serve 
as indicators to the observer fo show whether 
the contacts are in the opened or the closed 
6O positions. 
If. the breaker is locked open after a persistent 
fault, or remains closed after one or more re- 
closures because the fault meanwhîlî bas clearad, 
the spring 89 thereaïter will rotate the gaar 
65 wheel 87, together with the gears constituting 
the whole train, back to the reset position shown 
in Figs. 1 and 2 with the pin 9 once more under- 
neath the lower right hand surîace oï the carrier 
member 8  and with the lock-out pin 86 engaging 
70 ifs limiting stop l. This resetting movement 
will be slow because the rimer ratchet ![}, of 
course, is always in mesh with the gear train, 
After the manusol release by the latch 7 from 
a manual opening operation, it will be clear that 
75 the contacts wil! close with time-delay because 
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of the rack 9! meshing with the closing gear 92. 
Accordingly, lock-out gear 8 rotates resulting in 
the movement of pin 9 away frein the holding 
position with respect te carrier member 8! se 
that the opening gear 83 assumes its pick-up po- 
sition in the path of the rack. Therefore, anY 
immediate tendency te re-open is prevented se 
that, if high transients as frein starting loads 
exist temporarily, the device will net operate te 
open and close ifs contacts unnecessarily. 
Whfle I have shown and described a particu- 
lar embodiment of my invention, If wfll be ob- 
vious te those skilled in the art that various 
changes and modifications may be made with- 
out departing ïrom my invention in ifs broader 
aspects and I, therefore, intend in the appended 
claires te cover all such changes and modifica- 
tions as fall within the true spirit and scope of 
my invention. 
What I claire as new and desire te secure by 
Letters Patent of the United States, is: 
1. In an electric circuit reclosing device, rela- 
tively movable contacts .biased into engagement, 
electromagnetic means for initiating an opening 
operation of said device in response te predeter- 
mined fault conditions, means responsive te 
eration of said electromagnetic means for open- 
ing said contacts, a rotatable timing member, 
rack movable in accordance with the operation 
of said electromagnetic means and in accordance 
with closing movement of said contacts, a clos- 
ing gear operatively connected with said timing 
member and rotatable in response te closing 
movement of said rack te determine the rime re- 
qulred automatically te reclose said contacts 
after an interrupting operation, an opening gear 
operatively connected with said timing member, 
and means movable in response te closing more- 
ment of said contacts te cause said opening gea.r 
te engage with said iack during an opening 
movement of said rack for rotating said member 
te control the rime required te open said contacts 
during preselected opening operations of said 
contacts. 
2. In an electric circuit reclosing device, rela- 
tively movable contacts biased into engagement, 
electromagnetic means for sensing predeter- 
mined fault conditions of the controlled circuit 
and for initiating an opening operation of said 
device in response te such fault conditions, 
means responsive te operation of said electro- 
magnetic means for separating said contacts, a 
rotatable rime delay member, a rack movable in 
response te operation of said electromagnetic 
means, an opening gear operatively connected 
with said member and rotatable by said rack in 
response te an opening operation of said rack 
which closely succeeds a prier opening operation 
thereof for rotating said iotatable member te 
delay opening of said contacts during preselected 
opening operations of said contacts, a closing 
gear operatively connected with said member and 
rotatable in response te closing movement of said 
rack for rotating said rotatable member te delay 
closing of said contacts, 
pin on said rotatable member for engaging said 
stop member after a predetermined angular rota- 
tion of said rotatable member te prevent further 
rotation of said rotatable member thereby te 
cause said contacts te be locked in the open cir- 
cuit position upon engagement of said rack with 
said closing gear. 
3. In an elecric ch'cuit reclosing device, rela- 
tively movable contacts biased into engagement, 
electromagnetic means for sensing predetermined 
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fault conditions of the controlled circuit and or 
initiating an opening operation of said device 
in response to such fault conditions, means 
sponsive to operation of said electromagnetic 
 means for separating said contacts, a rotatable 
member, a rack movable in response fo opera- 
tion of said electromagnetic means and in ac- 
cordance with closing movement of said contacts, 
a timing mechanism, a closing gear rotatable in 
10 response fo closing movemint of said rack for 
rotating said member and for operating sMd 
timing mechanism to determine the rime required 
automatically to reclose said contacts after an 
interrupting operation, an opening gear oper- 
1 atively connected with said timing mechanism, 
and means movable in response to closing move- 
ment of said contacts to cause said opening gea.r 
to engage with said rack during an opening op- 
eration of said rack for rotating said member 
20 and for operating said timing mechanism to con- 
trol the rime required to open said contacts dur- 
ing preselected opening operations of said con- 
tacts, and means for limiting the rotation of said 
member to a predeteïmined amount to lock said 
25 closing gear against closing rotation thereby to 
hold said contacts in the open circuit position. 
4. In an electric circuit reclosing device, rel- 
atively movable contacts biased into engagement, 
electromagnetic means for sensing predeter- 
:»0 mined fault conditions of the controlled circuit 
and for initiating an opening ,operation of said 
device in response to such ïault conditions, 
means responsive to operation of said electro- 
magnetic means for separating said contacts, 
 a rotatable nïember, a rack movable in response 
to operatJon of said electromagnetic means and 
in accordance with closing movements of said 
contacts, a timing mechanism operably connect- 
ed with said rotatable member, an opening gear 
4 , rotatable in response to an opening operation 
of said rack immediately following a prior op- 
eration thereof for rotating said member and 
for operating said timing mechanism to control 
the rime required to open said contacts dm'ing 
45 preselected opening operations of said contacts, 
a closing gear rotatable in response to closing 
movement of said rack for rotating said ruera- 
ber and for operating said timing mechanism to 
determine the rime required automatically to re- 
50 close said contacts after an interrupting opera- 
tion, means for limiting the rotation of said 
member to a predetermined amount to lock said 
closing gear against closing rotation thereby te 
hold said contacts in the open circuit position, 
5 and manually operable means for releasing said 
rack frein said closing gear te cause said con- 
tacts te close due te the action of said means 
for closing said contacts. " 
CAPL THUMIM. 
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